detecting X-ray radiation transmitted through said/ 
ensemble of objects, and providing to said computer X-ray/data 
> corresponding to the intensity of transmitted radiation^ 

calculating a value characteristic of said/target 
object of said specific material of interest in said ensemble of 
objects, and therewith identifying said targejr object, 

utilizing in said 1 calculation x^ay transmission data 

ensemble q£ objects, including rays 
object Oyt said specific material of 

but not through said target 
overlying and underlying 

cteristic of said target 
nterest, and 

presence of said target 
progresses on said 


of rays passing through said 
passing through said target 
interest as well as rays pa£ 
object to remove the contritjut 
material from the calculate 
object of said specific matdr 

automatically inddcat 
object while said ervsemble cj>f 
conveyor . 



83./ The method of claim 82 wherein x-ray data from 
rays that p^ss through different regions of said target object of 
said specific material of interest are employed in said 
calculation. 



/ 


The method of claim JJ^wherein said stationary x- 
ray exposure system exposes said ensemble to at least one fan 
beam of x-ray radiation to produce said x-ray data. 
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^^ 000m ^Sf^ The method of claim ^#^/herein said ensemble is 
exposed to x-ray radiation at more than one energy to produce 
said x-ray data and the resulting data at more than one energy is 
used in calculating said value characteristic of said target 
object of said specific material of interest. 




The method of claim $#*wherein said x-ray 
radiation at each energy is of fan beam form. 



The method of claim 82, OS or J^b wherein said 


* A 

ensemble comprises an article of luggage or package and its 
contents and said step of exposing comprises employing at least 
one fan beam of x-ray radiation emanating from said x-ray 
exposure system and moving the article on a conveyor past said at 
least one fan beam. 

The method of claim jB^wherein the transmitted fan 
beam of x-ray radiation is detected by at least one linear array 
of detectors of said x-ray detection system. 

J&f^ The method of claim #£f*or ^S^wherein said value 
that is characteristic of said target object relates directly to 
a physical characteristic of the specific material of said target 
object . 

'[/ Ir 

j^G* The method of claimJJ'S wherein said physical 
characteristic is the atomic number Z. 
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. The method of claim ^2 or ^wherein said target 
object of said specific material of interest is one of the 
following: plastic explosives, other explosives, drugs and 
money . 

The method of claim J&^or ^S^employed to detect 
plastic explosive objects in packages or luggage which contain 
harmless objects having Z values of plastics different from said 
plastic explosive. 

J- 

• The method of claim #2 wherein said exposure 
system and said detection system produce dual image information 
of said ensemble and said computer processes the resultant dual 
image information to detect said specific material on the basis 
of comparisons of selected subareas of the exposed area of said 
ensemble to other subareas thereof in the vicinity of the 
selected subareas. 

£ it 

4*&%.. The method of claim £gr wherein said exposure 
system and said detection system produce said dual image 
information in the form of dual energy information. 

The method of claim ^S^employed to detect a bomb 


that may be present in said ensemble 


)1 . i Jf 4- 

££r. The method of claim or ^use 


used in conjunction 


with CT scanning of said ensemble. 


• ,1 

The method of claim ^^employed to produce 
information relevant to three dimensional spatial configurations 
of objects within said ensemble. 

The method of claim ^^^used in conjunction with a 
separate CT scanner. 

^ The method of claim ^6 in which said x-ray- 

exposure system and said x-ray detection system are deployed to 
also perform CT scanning. 

f JtXft. The method of claim^g^ or ^Brused as a 
preliminary scan to inspect articles of luggage and packages on- 
line substantially in real time, and CT scanning is thereafter 
performed on suspect regions of said articles as determined by 
said preliminary scan. 

^ea. The method of claim «S^j or $5 used to indicate 
suspect slices in articles of luggage and packages, followed by 
CT scanning of said suspect slices. 


The method of claim or «8«fr wherein said 
computer is programmed to automatically indicate presence and 
location of said target object on a video display. 

>€G. The method of claim Ji£^ or^8*5" wherein said 
computer is programmed to determine an image of said target 



# 


object by first identifying a region exhibiting said value that 
is characteristic of said target object and then employing a 
dilation algorithm upon said x-ray data to determine nearby 
regions that have similar values. 



J*#C7 The method of claim AO-3—wherein the determined 
image of said target object is displayed on a video display. 


The method of claimj^^wherein presence of said 
target object is indicated by an alarm. 

&*^S&r: The method of claim ^J^STlvherein said computer is 
further programmed to reduce noise of the predetermined image by 
applying an erosion algorithm. 

*^ 2&t7 The method of claim Jttfb wherein the resultant 
noise -reduced image is displayed on a video display. 



8 . The method of claim ^^or <f- 8«6<wherein said 
computer employs , for reference information, a predetermined 
lookup table based on actual measurements performed on said 
specific material of interest under varying conditions. 

JS£ £? 

*w«* i *j^§rr The method of claim^WnT wherein said varying 
conditions comprise variations in thickness of said specific 
material of interest . 
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l^eT The method of claim^&2?| or JJfi^wherein said 
calculating includes calculating values substantially related to 
the logarithm of the energy of rays transmitted through the 
target object of the specific material of interest and of rays 
transmitted not through the target object but through regions 
adjacent to the target object and then subtracting from the 
resultant target values part or all of the resultant adjacent 
region values. 
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The method of claim '*5* - wherein said x-ray 
exposure system emits alternately pulses of x-ray radiation of 
two substantially different x-ray energies. 

The method of claim ^S"*wherein said x-ray 
exposure system includes at least one x-ray source that emits 
polychromatic x-ray radiation, and said x-ray detection system 
includes two sets of x-ray detectors that detect x-ray radiation 
of respectively different x-ray energies, 



The method of claim £2^ or ^S^wherein said x-ray 
exposure system produces timed emissions of x-ray pulses and said 
x-ray detection system and said computer operate co-operatively 
so that said detection system collects x-ray data during emission 
of said x-ray pulses and said detection system collects "no x-ray 
flux" data between pulses when no x-rays are emitted from said x- 
ray exposure system, said computer further programmed to receive 
both said x-ray data and said "no x-ray flux 11 data from said 
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detection system and to correct said x-ray data by equalizing 
said x-ray data with said "no x-ray flux" data. 

/ 

. The method of claim J^for^b " WTIerein the step of 
identifying said target object employs evaluation of the 
magnitude of the gradient of the calculated values over the area 
of the ensemble that has been exposed to said x-ray radiation. 


raned to expose, at 
sets to X-ray 


115. A device for detecting a target object of a 
specific material of interest in an ensemble of objects, for use 
with a conveyor arranged to move said ensemble of objects thrptfgh 
an inspection station comprising: 

a stationary X-ray exposure systerfi, a stati^rfiary X-ray 
detection system, and a computer operati^ely connected to said 
detection system, 

said X-ray exposure system 
said inspection station, said ensembl^ 
radiation, 

said X-ray detection system positioned to detect X-ray 
radiation transmitted through/said jensepr(ble of objects, and 
constructed to provide to y^aid com^ut^fc X-ray data corresponding 
to the intensity of transmitted radiation, 

said compu£?er programmed to calculate a value 
characteristic of/said target object of said specific material of 
interest in saj^d ensemble of objects, and therewith identifying 
said target /6b ject, 
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said computer programmed to utilize in said calculation 
x-ray transmission data of rays passing through said ensemble of 
objects, including rays passing through said target object^of 
said specific material of intferesjy as well a^j^ayg^passing near 
but not through said target Abject tcxfemove the contribution of 
overlying and underlying material from the calculated value 
characteristic of sai^^ajrget object of said specific material, 
and 

saduf computer programmed to indicate the presence of 
said target object 




^Mff^The device of claim ^lrffl^wHerein said computer is 
programmed to employ x-ray data from rays that pass through 
different regions of said target object of said specific material 
of interest in performing said calculation. 



frll^ r The device of claim J#5*'wherein said stationary 
x-ray exposure system is constructed to expose said ensemble to 
at least one fan beam of x-ray radiation to produce said x-ray 
data. 

JrtfiTr The device of claim^H?!f wherein said x-ray 
exposure system is constructed to expose said ensemble to x-ray 
radiation at more than one energy to produce said x-ray data and 
the computer is programmed to employ resulting data at more than 
one energy is used in calculating said value characteristic of 
said target object of said specific material of interest. 
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The device of claimJJ-e^^frerein said x-ray 
exposure system is constructed to produce said x-ray radiation at 
each energy in fan beam form. 

The device of claim ^&$Tj&&~or JHr9"*constructed 
to receive said ensemble in the form of an article of luggage or 
package and said exposure system directs at least one fan beam of 
x-ray radiation through said article of luggage or package as the 
article moves past said at least one fan beam. 



,J*fi*** The device of claim ^iStT'wherein said detection 
system is arranged to detect the transmitted fan beam of x-ray 
radiation with at least one linear array of detectors. 

The device of claim -&?5*~br JfWwherein said value 



that is characteristic of said target object is selected to 
relate directly to a physical characteristic of the specific 
material of said target object. 

±¥B . The device of claim >*flr*wherein said physical 
characteristic is the atomic number Z. 


/3 >t 


JJ^r^The device of claim^MfS^or 4*8"~wherein said 
target object of said specific material of interest is one of the 
following: plastic explosives, other explosives, drugs and 
money . 
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The device of claim ^^S^^^ff^rogrammed to 
detect plastic explosive objects in packages or luggage which 
contain harmless objects having Z values of plastics different 
from said plastic explosive. 



"The device of claim 3-*5wherein said exposure 
system and said detection system are constructed to produce dual 
image information of said ensemble and said computer is 
programmed to process the resultant dual image information to 
detect said specific material 'on the basis of comparisons of 
selected subareas of the exposed area of said ensemble to other 
subareas thereof in the vicinity of the selected subareas. 



"The device of claim IStT^wherein said exposure 
system and said detection system produce said dual image 
information in the form of dual energy information. 

sM#w*^The device of claim i2j&-*programmed to detect a 
bomb that may be present in said ensemble , 



9. The device of claim ^i^rS^rr^>l-8^iri combination 


with means for CT scanning of said ensemble 



The combination of claim J^3 , 9 r constructed and 
arranged to produce information relevant to three dimensional 
spatial configurations of objects within said ensemble. 
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jo -fC 

^13i<^ The combination of claim ^eshaving a CT scanner 
separate from said device. 



4t 

rlaim in 


Jf3-2*T The combination of claim in which said x-ray- 

exposure system and said x-ray detection system of said device 
are deployed to also perform CT scanning. 

^bSr&T A system including the device of claim ^fb or ^rtr 
and CT scanning means, said device constructed and arranged for 
use as a preliminary scan to inspect articles of luggage and 
packages on-line substantially in real time, and said CT scanning 
means arranged thereafter to inspect suspect regions of said 
articles as determined by said preliminary scan. 

Jt**^^'A system including the device of claim 1 13-9'**5r &UG^ 

constructed and arranged to indicate suspect slices in articles 
of luggage and packages and CT scanning means arranged to scan 
said suspect slices. 

The device of claim ^J&^r ^&^wheY&±n said 
computer is programmed to automatically indicate presence and 
location of said target object on a video display. 

6. The device of claim «a#5^r ^i^^herein said 
computer is programmed to determine an image of said target 
object by first identifying a region exhibiting said value that 
is characteristic of said target object and then employing a 
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dilation algorithm upon said x-ray data to determine nearby- 
regions that have similar values. 




-Jr3T"7 The device of claim ^J^^cons true ted to display 
the determined image of said target object on a video display. 



^3*£rT The device of claim^^e-^cbnstructed to indicate 
presence of said target object is indicated by an alarm. 




^L3-&-r*^The device of claim JgS^wherein said computer is 
further programmed to reduce noise of the predetermined image by 
applying an erosion algorithm. 

^ft^ThP device of claim J*8^constructed and arranged 
to display the resultant noise-reduced image is displayed on a 
video display. 

J-WrT" The device of claim JJ^6r ^jJ^S—Whe rein said 
computer is programmed to employ , for reference information, a 
predetermined lookup table based on actual measurements performed 
on said specific material of interest under varying conditions. 

&*£zT The device of claim iffikwwftgr e i n said varying 
conditions comprise variations in thickness of said specific 
material of interest . 
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^^3*T"**~The device of claim J J#?^or 1 ^*6 ( ^^ierein said 


computer is programmed to calculate values substantially related 
to the logarithm of the energy of rays transmitted through the 
target object of the specific material of interest and of rays 
transmitted not through the target object but through regions 
adjacent to the target object and then subtracting from the 
resultant target values part or all of the resultant adjacent 
region values. 




The device of claim aS 14 , S**wherein said x-ray 
exposure system is constructed to emit alternately pulses of x- 
ray radiation of two substantially different x-ray energies. 

The device of claim l>&**wherein said x-ray 
exposure system includes at least one x-ray source that emits 
polychromatic x-ray radiation, and said x-ray detection system 
includes two sets of x-ray detectors that detect x-ray radiation 
of respectively different x-ray energies. 



iTaii^tfr ^U8^her 


The device of claim &-t5r ^JJ*8***wherein said x-ray 
exposure system is constructed to produce timed emissions of x- 
ray pulses and said x-ray detection system and said computer 
arranged to operate co-operatively so that said detection system 
collects x-ray data during emission of said x-ray pulses and said 
detection system collects "no x-ray flux" data between pulses 
when no x-rays are emitted from said x-ray exposure system, said 
computer further programmed to receive both said x-ray data and 
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said "no x-ray flux" data from said detection system and to 
correct said x-ray data by equalizing said X-ray data with said 
"no x-ray flux" data. 




The device of claim ^irS^*or JrfrS^wherein said 
computer is programmed to identify said target object by 
evaluation of the magnitude of the gradient of the calculated 
values over the area of the ensemble that has been exposed to 
said x-ray radiation. 





1^7 The device of claim^ar5^oa^i*8^including an 
interface of said computer with a computer network that utilizes 
the indications produced by said device. 



For detection of a threat object, the device of 
claimji^^or ii^^T^combination with a second computer programmed 
to utilize the indications from said device and additional threat 
processing software. 



A baggage inspection system including the device 
of cla-Sfn JLl*B^or ^Srand a further apparatus constructed to 
respond to indications from said device to facilitate a further 
inspection. 

h 0 

The inspection system of claim J^Cf^wherein said 
further apparatus is a CT scanner. 
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